Vasoactive drugs produce selective changes in flow to experimental brain tumors.
Most vasoactive drugs do not readily penetrate the blood-brain barrier and do not affect cerebral blood flow. We tested the hypothesis that vasoactive drugs may alter blood flow to brain tumors in which the blood-brain barrier is abnormal. Blood flow was measured with microspheres in dogs with brain tumors induced by avian sarcoma virus. Intravenously administered adenosine increased blood flow to tumor more than twofold but did not alter flow to normal brain. Intravenously administered norepinephrine decreased blood flow to tumor but not to normal brain. Thus, vasoactive drugs, which have little effect on blood flow to normal cerebrum, produce large changes in blood flow to brain tumors. We also examined responses to systemic hypercapnia. Hypercapnia increased blood flow to normal cerebrum more than twofold but failed to increase flow to tumors. Impaired vasodilator responses to hypercapnia in brain tumors, which cannot be explained primarily by an abnormality of the blood-brain barrier, probably reflect another fundamental difference between vessels in normal brain and brain tumors. The finding that vasoactive drugs have selective effects on blood flow to brain tumors has important implications for delivery of lipid-soluble chemotherapeutic drugs to the tumors.